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A METHOD FOR PROp^CJ^:Ng ftW MiPMIWIUM <:omPQS?:TB ^TgRJA i. 

The invention relates to a method for producing an 
aluminium composite material in whi-ch a <:ladding sheet i^ 
placed onto at least one side of a cor^ ingot, and in 



f:r& which the core ingot with cladding sheets in plaxse, i« 

a 
o 

|:asi 

%I sheets from an ingot. 
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subjected to several roll passes. Furthermore, ^he 
invention relates to a method for producing cladding 



i=i The production of aluminium composite materials 

1:3 

Ifi comprising at least two different aluminium materials 



(i.e. two different aluminium alloys) i'S particularly 
advantageous for various applications or it makes it 
possible to use aluminium materials for pa-rti<:ular 
applications* In this context, cladding by trolling 
represents a method for producing aluminium <^o^^>osi'ee 
materials which makes it possible in a sinple way^o 
produce large quantities of aluminium composite "Strip or 
foil. 

The actual cladding by rolling takes plcKze in -several 
steps, wherein the def ormability during rolling depends 
on the particular material. If the limit: of def ormability 
is reached, the rolling process has to be interrupted and 
renewed heating, to the rolling temperat:ure (above 4:he 
recrystallisation threshold) , has to be -carried out. The 
ingot thickness as a starting format for hot ^^?olling i« 
sel-ected such that even when thick sheets are trolled, the 
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best possible kneading, of the cast struc4:\H?e is achieved. 
The higher the material is alloyed and the lower the 
temperature during the last pass of the rolling material 
being rolled, the higher the hardening remaining in the 
material . In the case of plates or sheets int^ended -for 
cladding by rolling, this may under Ger4:ain ciroumstances 
lead to difficulties if these prodvtct:s <k> not: achieve the 
specified strength values in t:he hot-rolling stat^ on -the 
available roll stands. Cladding by rolling 4:akes place 
approximately at tempera tur-es of 25 0 <o 4-00 **C without 
intermediate annealing, with a lubricant -con^rising 
rolling oil, rolling emulsion or a mixture of rolling oil 
and rolling emulsion. 

By producing aluminium composite mat:erials, the 
properties of different aluminium mat^erials ^can t>e 
combined in an optimal way. Thus €or example, claidding of 
high- strength aluminium alloys with pa^4:ic:ularly 
corrosion- resistant aluminium alloys 2^esult:s in an 
aluminium composite material in whi<:h the '•co3?e ma-terial 
provides the required strength values while at the same 
time the cladding material provides a surface with very 
good corrosion resistance which the <:ore material -coul<i 
not provide because it is optimised wi*th ^ga^d to the 
required strength. Furthermore, cladding makes it 
possible to produce an aluminium composite material with 
a melting point of its core material of -for example -650 
^'C while the melting point of the cla<iding material is 
for example 620 *^C. Components 'from such aluminium 
composite materials can now be inte3?conneGted in that the 
components are heated in a specific way to app-rox. 630 
^C. As a result, the -cladding layer melts on and ••ensures 
an coherent -connection with the adjoining oomponent. 



From the state of the art it is know to produce cladding 
sheets or plates (for the sake of simplicity, hereinaf^r 
mostly called "sheets") for use in a generic method €or 
producing an aluminium con^osite material in that a 
rolling ingot made of the cladding material is rolled 
down to the desired thickness on a hot roll. *Farom ^he 
strip obtained in this way, plat-es Joor placement onto the 
core ingot are then cut off and placed onto ^he <:or-e 
ingot. Then this composite is subjec^^d ^o cladding by 
tolling. 

In this conventional method for producing an aluminium 
material there is a problem in that the production of 
cladding sheets on the hot roll is very -time -consuming. 
Such time extensive use of t:he hot roll -for the 
production of cladding sheets is problematic £^om -the 
point of view of optimised work processes in '^he rolling 
mill. At the same -time, due 4:0 ^he principle of process, 
the parallel arrangement of cladding sheets made by 
rolling is poor. This ^sults in uneven -cladding which 
means that thicker plating sheets must be used ^han would 
be adequate with optimal plane-parallel ar-rangement, -so 
as to ensure the necessary safety -reserves . Furthermore, 
again due to inherent factors, only cladding sheets of 
the same thickness can be produced during the rolling 
process. This not only leads -to incrieased storage 
expenditure for cladding sheets which are not yet used, 
but it also leads to increased production costs because 
the production of cladding sheets of different thickness 
means that several ingots made from -the cladding material 
have to be subjected ^o a ^rolling process. At last, *the 
surfaces of the cladding sheets prodiK^d by rolling must 



be subjected to an expensive mechanical and chemi<:al 4>re- 
treatment prior to rolling, so as to ensure impeccable 
connectability between the core ingot and the clctdding 
sheets as a result of cladding by rolling. 

It is the object of the present invention t:o provide a 
method for producing an aluminium <:omposi^e ma^rial or a 
method for producing cladding sheets €.rom cui ingot which 
significantly simplifies the known processes and in 
addition makes it possible to use cladding sheet-s witii 
improved properties . 

According to a first teaching of the invention relating 
to a method for producing an aluminium composite 
material, the object explained and shown abov-e is met in 
that the cladding sheets are cut off an ingot. By no 
longer obtaining the cladding sheets by polling them f-ssom. 
an ingot made of cladding material, ais has been the case 
up to now with the state of the art, but instead, ^y 
directly cutting said cladding sheets from the ingot, 
there are a number of advantages when prodiKring aluminium 
composite materials. First of all it is now al-so .possible 
to produce cladding sheets of different thickness '€^om 
one ingot; this will considerably sin^li-fy production and 
storage. Furthermore, with the process according «t-o the 
invention, the precise number of cladding sheets ^2;equi3?ed 
can be produced from the initial ingot without any 
special expenditure. The time expensive hot -rolling of 
the ingot from the cladding material is drc^ped out. In 
addition, any re -stretching of the rolled plate, whi-ch 
has regularly been necessary in the ca-se of cladding 
sheets made by rolling, is not apply in the case of 
cladding sheets which are dir-ectly cut off an ingot. 



By cutting the cladding sheets from the ingot by -sawing, 
according to an embodiment of the first t^eaching of the 
invention, an excellent plane-parallel ar-rangement of <the 
cladding sheets can be achieved. Such exact plane- 
parallel configuration brings about an optimisation 
potential concerning the necessary -thickness of the . 
cladding sheets. Furthermore, 4:he prooess of welding 
between cladding sheets and *core ingots is considerably 
simplified. Finally this results also in x^duced 
requirements concerning surface ti::^atment of the ••cladding 
sheets cut off the ingot by sawing. In particular band 
saws are suitable for cutting cladding sheets €^om ^he 
ingot by sawing. In ^r^espect of jsnsuring plane -pac^a 11^1 
configuration and minimum material ^^moval, band -saws aase 
very well suited for use in the method according ?tb -the 
first teaching of the invention. 

According to a further embodiment of the >f i^st -4^aching 
of the invention, the cladding sheets are r^ut of*f ^he 
ingot at a thickness of 2 to 100 mm. As has al^^^eady been 
mentioned, these thicknesses -can be adjusfted without 
further ado from one cladding sheet t:o the other, thus 
providing the option of producing cladding sheets made 
from a single ingot for a wide ^ange of cladding 
thicknesses . 

Surface treatment of the core ingot and/or of ^he 
cladding sheets prior to rolling results in an c^ptimal 
connection between the core material and the cladding 
material during the rolling process. As has already 4>een 
mentioned, when compared to the r-equirements of cladding 
sheets produced by rolling, there are now significantly 



reduced requirements coiiGeming surfaoe t^^atment of -tive 
cladding sheets which have for example been obtained by 
being cut off the ingot by sawing. Thi-s applLes 
particularly with regard to <:hemi<:al sur<f 3*06 tsreatment . 

According to a second teaching of the invention, the 
above-mentioned object for a method ^or producing 
cladding sheets from an ingot is met in -that the cladding 
sheets are cut off an ingot. Of -course, the advanta«^s 
according to the invention also apply 4:o the method, 
irrespective of the actual production method for an 
aluminium material, according ^o -the /second teaching of 
the invention, for producing cladding sheets f^om an 
ingot consisting of cladding material. The advantages of 
arranging a method for producing an aluminium material 
according to the first teaching of the invention <:an thus 
be transferred without further ado -to a method -for 
producing cladding sheets from an ingot accoa?ding to the 
second teaching of -the inv-ention. 

There are a multitude of options ^or arranging and 
improving the teachings according to *he invention. -To 
this effect we refer for example on the one hand to the 
claims which are subordinate ^o claim 1, otherwise al-so 
to the description of a preferr-ed embodiment in 
conjunction with the drawing. The -following ar-e shown in 
the drawing: 

Fig. 1 an embodiment of a core ingot conqprising two 

cladding sheets, for use in a method for producing 
an aluminium composite material; and 



Fig, 2 an embodiment of an ingot from which a claciding 
sheet is being cut of £ . 

In the embodiment shown in Fig. 1, a core ingot 1 
comprises a cladding sheet 2, 3 both at t:he ^op and at: 
the bottom. The materials of the cladding sheets 2, 3 are 
for example corrosion- resistant aluminium ma4:erials, 
while the material of the cor-e ingot 1 f^aturdes high- 
strength. 

Fig. 2 shows the production of a cladding sheet 4 made 
from an ingot 5 comprising the cladding mat:erial, by 
means of a band saw 6. For example, a band saw is 
arranged in front of a roll stand, said band saw cutting 
the rolling ingot in longitudinal di^?ecti6n into several 
cladding sheets, with the cut off cladding sheets being 
transported on a roller table connected directly -to -the 
core ingot. Fig. 2 shows that the method according -to the 
invention makes it possible without further ado to <:ut 
cladding sheets 4 of different thi<:kneiBs and of exact 
plane-parallel configuration into the requi^red number of 
plates. 



